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(57) An organo-clay is prepared by mixing a quaternary ammonium compound with an aqueous suspension of a 
smectite clay; thereafter subjecting the smectite clay/quaternary ammonium compound/water mixture to high shear 
mixing for a time sufficient to dissipate in the mixture at least 100 KJ of energy per kg. of dry solids in the mixture; 
and then dewatering the product thus obtained. 
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SPECIFICATION 
Organ o-clays 

5 This invention relates to a process for preparing organo-clays and to the products of such a process. 5 
An organo-clay is an organophilic cation-modified clay derived from a clay mineral, generally of the 
smectite group, for example bentonite, montmorillonite, hectorite, saponite or the like, by replacing the 
inorganic exchangeable cations, generally alkali or alkaline earth metal cations, which occur in the natural 
clay mineral by organic cations each comprising at least one hydrocarbon radical which has sufficient 
10 carbon atoms to render the surface of the cation-exchanged clay hydrophobic. 10 
Organo-clays have been found to be very useful as thixotropic agents in organic media such as, for 
example, lubricating greases, oil-based drilling fluids, paints, varnishes, enamels and printing inks. 
However, an organo-clay is, in general, difficult to disperse in an organic medium to form the uniform gel 
structure which is required to thicken, or to increase the viscosity of, the organic medium. Various means 
1 5 have been used to improve the dispersibility of an organo-clay in an organic medium including the use of a 15 
polar organic material, such as a low molecular weight alcohol or ketone, as a dispersing aid, and the use of 
an excess of a specially selected organic cation in the preparation of the organo-clay. 

It is an object of this invention to prepare an organo-clay which will disperse readily under low shear in an 
organic medium to forma a homogeneous gel structure without the use of an additional polar organic 
20 material. 20 
According to the present invention there is provided a process for preparing an organo-clay which is 
readily dispersible in an organic medium, which process comprises 

(a) mixing an aqueous suspension of a smectite clay with a quaternary ammonium compound capable of 
rendering the smectite clay organophilic; 
25 (b) subjecting the mixture formed in step (a) to high shear mixing for a time sufficient to dissipate in the 25 
mixture at least 100 KJ of energy per kg. of dry solids in the mixture; and 
(c) dewatering the product of step (b). The dewatered product of step (c) is preferably dried and milled. 
In step (a) the quaternary ammonium compound is preferably one which can be represented by the 
general formulae: 



30 



35 



R 4 - N + - R 2 



30 



35 



wherein R, is a saturated or unsaturated alkyl group having from 10 to 24 carbon atoms, R 2 and R 3 which 
may be the same or different, are each a saturated or unsaturated alkyl group having from 1 to 24 carbon 
atoms or an aralkyl group having from 7 to 10 carbon atoms, R 4 is an alkyl group having from 7 to 10 carbon 

40 atoms, and X is OH, CI, Br, I, N0 2 , CH 3 S0 4 or CH 3 .C00. Examples of such compounds are the benzyl methyl 40 
dialkyl ammonium chlorides, the dimethyl dialkyl ammonium chlorides, the benzyl dimethyl alkyl 
ammonium chlorides, the benzyl trialkyl ammonium chlorides and the methyl trialkyl ammonium chlorides, 
where the one or more alkyl group represents a mixture of hydrocarbon radicals derived from tallow having 
from 14 to 20 carbon atoms but in which C 18 radicals preferably predominate (a typical analysis of such a 

45 mixture of hydrocarbon radicals contained in tallow is: C 14 2.0%, C15 0.5%, C 16 19.0%; C 17 1.5%; C 18 66.0% 45 
and C20 1 -0%). The hydrocarbon radicals may be partially unsaturated as in natural tallow or may be 
substantially completely saturated as a result of treating the tallow with hydrogen in the presence of a 
suitable catalyst. 

Usually, it has been found advantageous to melt the quaternary ammonium compound before it is mixed 
50 with the aqueous suspension of the smectite clay. It is also preferred to mix the molten quaternary 50 
ammonium compound with water at a temperature higher than the melting point of the quaternary 
ammonium compound before it is mixed with the aqueous suspension of the smectite clay. If this latter 
procedure is followed, the mixture formed from the quaternary ammonium compound and the hot water is 
preferably subjected to high shear mixing for a time sufficient to dissipate in the mixture at least 100 KJ of 
55 energy per kg. of dry quaternary ammonium compound. 55 
The high shear mixing is preferably effected by passing the suspension through a homogeniser of the type 
in which the suspension is forced in the form of a thin film edgewise through a thin, hard surfaced gap under 
pressure of at least 250 pounds per square inch (1 .7 MPa) and at high velocity. A suitable homogeniser is 
described in British Patent Specification No. 987,176 (or in United States Patent Specifications Nos. 3,039,703 
60 and 3,162,379). Such a homogeniser is manufactured by the Manton-Gaulin Company. Advantageously the 60 
homogeniser is operated at a pressure of at least 1500 pounds per square inch (10.5 MPa). The amount of 
energy, in KJ per kg. of dry solids, dissipated in the mixture is given by the expression 
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E = nP 1 10_ 3 
w 

where P is the pressure in MPa exerted in the Manton-Gaulin homogeniser, n is the number of passes 
5 through the Manton-Gaulin homogeniser, and w is the weight in grams of dry solids in 1 litre of the aqueous 5 
mixture. 

The aqueous suspension of smectite clay is preferably, but not necessarily, added to the quaternary 
ammonium compound rather than vice versa. The suspension of the clay is preferably mixed with the 
quaternary ammonium compound in proportions such that there are present from 95 to 140 milliequivalents 

10 of quaternary ammonium cation per 100g of dry clay. The exact amount of quaternary ammonium iq 
compound preferred per unit weight of dry clay depends upon the nature of the quaternary ammonium 
compound. For example, when the quaternary ammonium compound is methyl benzyl di-hydrogenated 
tallow ammonium chloride, the amount of the quaternary ammonium compound is preferably from 100 to 
115 milliequivalents per 100g of dry clay and when the quaternary ammonium compound is dimethyl 

T 5 di-hydrogenated tallow ammonium chloride the amount used is preferably from 120 to 130 milliequivalents 15 
per 100g of dry clay. 
The invention is illustrated by the following Examples. 



Example 1 

20 Organo-clays A, B and C were prepared in the following manner: 20 
In each case a dispersion of benzyl dihydrogenated tallow methyl chloride was prepared by pouring 42g. 
of the molten quaternary ammonium compound into a 1 litre of water at 65°C. The suspension thus formed 
was then subjected to mechanical work as outlined below:- 

25 25 
Organo-clay Nature of mechanical work 



A 5 passes through a Manton Gaulin homogeniser at 

6000 psi (6566 KJ.kg' 1 ) 

30 B Laboratory stirrer for 30 minutes 30 

C 5 passes through a Manton Gaulin homogeniser at 

6000 psi (6566 KJ.Kg" 1 ) 

In each case a sample of raw Wyoming sodium bentonite was mixed in a blunger with sufficient water to 
35 form a suspension containing 1 0% by weight of dry clay and 1 % by weight, based upon the weight of dry 35 
clay, of tetrasodium pyrophosphate as a dispersing agent. The deflocculated suspension thus formed was 
passed through a No. 300 mesh British Standard sieve (nominal aperture 0.053 mm) and the undersized 
fraction was diluted to about 6% by weight of solids with water and subjected to a particle size separation in 
a nozzle discharge, disc centrifuge at a flow rate of 2 litres per minute. The fine fraction was then passed once 
40 through a Manton Gaulin homogeniser at a pressure of 6000 psi (41.4 MPa). 40 
In each case 1 Kg. of the clay slurry prepared as described above was added, at a temperature of 65°C, to 
the dispersion of the quaternary ammonium compound at approximately the same temperature and the 
mixture thus formed was subjected to mechanical work as indicated below: 

45 Organo-cfay Nature of mechanical work 45 

A 2 passes through a Manton Gaulin homogeniser at 

6000 psi (2068 KJ. Kg" 1 ) 
B 2 passes through a Manton Gaulin homogeniser at 

6000 psi (2068 KJ. Kg" 1 ) 50 
C 2 minutes in a Silverson shrouded impeller mixer 

followed by 28 minutes in a laboratory stirrer. 



50 



In each case the suspension of the organo-cl ay was then filtered on a Buchner funnel, washed with hot water 
55 and dried for 1 6 hours at 60°C in an air-swept oven. The dry product was then milled to pass through a sieve 55 

of nominal aperture 0.080 mm. 
The organo-clays thus formed were then tested for ease of dispersion in an alkyd gloss paint formulation. 

Each organo-clay was stirred into the paint composition, which was complete apart from the organo-clay, 

using a Cowles blade of diameter 41 mm at 2500 rpm. During the stirring operation small samples were 
60 taken on a spatula and spread on a Hegman gauge. The dispersion time was considered to be the time taken 60 

for the sample on the Hegman gauge to be free of visible solid particles. 
A larger sample of each completely mixed paint composition was allowed to stand for 24 hours and 

measurements of the viscosity of the composition at 21°C were then made using a Brookfield Viscometer at 

Spindle speeds of 50 rpm, 5 rpm and 1 rpm respectively. 
65 As a comparison, a commercially-available, "super-dispersing" organo-clay, D, marketed by NL Industries 6 5 
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Inc. underthe trade name "SDI" was stirred into an indentical alkyd gloss paint composition and subjected 
to the same tests. 

In the case of the organo-clays A, B and C the clay was added to the dispersion of the quaternary 
ammonium compound in proportions such that there were present in the organo-clay 113 milliequivalents of 
5 the organic cation per 100g. of dry clay. 5 

In the case of organo-clay D there were present a total of 145 milliequivalents of organic ions (cations and 
anions) per 1 0Og. of dry clay. 

The results obtained are set forth in Table 1 below:- 



Table I 10 
Organo-clay Dispersion Viscosity after 24 hours 
time ( cent ipoi se ) 



15 



20 





(minutes ) 


50 rpm 


5 rpm 


1 rpm 


15 


A (invention) 


7 


1264 


1960 


3000 




B (invention) 


12 


1104 


1760 


2080 




C (invention) 


20 


1300 


2400 


4400 


20 


D (comparative) 


20 


1160 


1864 


2800 





The results show that the ease of dispersion of the organo-clay into the paint composition is improved if 
25 the quaternary ammonium compound is subjected to high shear mixing in water prior to mixing the clay 25 
suspension and if the organo-clay suspension also is then subjected to a high shear mixing. Superior results 
are obtained if the high shear mixing is performed in a homogeniser of the type described above. 

Note 

30 The alkyd gloss paint composition was prepared in the following manner. The following ingredients were 30 
first mixed together in the stated proportions by weight:- 





Ingredient 


Wt % 




35 




20.0 


35 


Alkyd resin 






White spirit 


8.25 






Calcium naphthenate 


0.9 






Titanium dioxide 


29.8 




40 


Methylethyl ketoxime 


0.2 


40 




When the above composition was thoroughly mixed the following materials were added under stirring in the 






following order:- 






45 


Ingredient 


Wt% 


45 




Alkyd resin 


33.0 






White spirit 


6.25 






Lead naphthenate 


0.8 




50 


Cobalt naphthenate 


0.3 


50 


Organo-clay 


0.5 








Total 100.0% 






The calcium, lead and cobalt naphthenate are drying agents and the methylethyl ketoxime is an anti-skin 




55 


agent 




55 



Example 2 

A further organo-clay, E, was prepared in a manner identical to that described for organo-clay B above 
except that the suspension of the quaternary ammonium compound was added at 65°C to the hot clay 
60 suspension, instead of the clay suspension being added to the suspension of the quaternary ammonium 60 
compound. The organo-clay was subjected to the same tests as described under Example I and the results 
obtained are set forth in Table II below:- 
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Table II 

Organo-clay Dispersion Viscosity after 24 hours 
time 50 rpm 5 rpm 1 rpm 

(minutes ) 

B (invention; 12 1104 1760 2080 
E (canparative) 26 1236 2168 2840 



10 



Example 3 , * u 

Fourfurther organo-clay, F, G, H and I, in accordance with the invention, were prepared according to the 
method described for organo-clays. A, B and C in Example I, except that in each case high shear mixing was 
15 performed in the Manton Gaulin homogeniser and the conditions under which the mixing was performed 15 
were as set out below:- 
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In each case the clay suspension was added to the suspension of quaternary ammonium compound in 
proportions such that there were present in the organo-clay 1 1 6 milliequivalents of the quaternary 
ammonium cation per 100g. of dry clay. The completed organo-clays were subjected to the tests for ease of 
dispersion and viscosifying effect as described in Example I and the results obtained are set forth in Table ill 
5 below:- 



20 



25 



Qrgano clay 



Table III 
Dispersion Viscosity after 24 hours 



10 




time 

(minutes) 


50 rpn 


5 rpn 


1 rpn 


10 




F 


8 


1262 


2008 


2480 




15 


G 


10 


1372 


2280 


3000 


15 




H 


10 


1296 


2080 


2480 






I 


8 


1258 


2080 


2600 





These results show that it is not necessary to subject the aqueous suspension of refined bentonite to high 
shear mixing before addition to the suspension of quaternary ammonium compound and that the pressure 
in, and/or number of passes through, the Manton-Gaulin homogeniser may be reduced, provided that the 
amount of energy dissipated in the suspension is not less than 1 00 KJ Kg" 1 . 



Example 4 

Six further organo-clays, J to O, in accordance with the invention, were prepared in accordance with the 
method described for organo-clay A in Example 1 , except that in each case the suspension of clay was added 
to the dispersion of quaternary ammonium compound in different proportions such that a different value 
30 was obtained for the number of milliequivalents of the quaternary ammonium cation per 100 g. of dry clay 
Th« mmnlRtRH oraano-clavs were subjected to the tests described in Example 1 and the results obtained a 



The completed organo-clays were subjected to the tests described in Example ' 
set forth in Table IV below: - 

Table IV 



are 



35 


Qrgano- Milli- 


Dispersion Viscosity after 


24 Hours 




clay 


equivalents 


time 


(centipoise) 








of cation per 


(minutes) 


50 rpn 


5 rpn 


1 rpn 


40 




lOOq. of clay 












J 


95 


30 


1110 


1488 


1480 




K 


109 


5 


1090 


1608 


1800 


45 


L 


117.5 


11 


1182 


1968 


2480 




M 


121 


11 


1206 


1920 


2400 




N 


130 


20 


1224 


2120 


2880 


50 


O 


138 


20 


1232 


2104 


2880 



20 



25 



30 



35 



40 



45 



50 



55 



60 



The viscosity of an identical alkyd gloss paint composition, except that it contained no organo-clay was 
also measured and the results obtained were: at 50 rpm 810 centipoise; at 5 rpm 840 centipoise and at 1 rpm ^ 
760 centipoise. 

These results show that the ease of dispersion is greatest when the number of milliequivalents of the 
quaternary ammonium cation present per 100g. of dry clay is in the region of 1 00-1 15, but that for high 
viscosities, 120 milliequivalents or more of the quaternary ammonium cation are required per 100g. of dry 
clay. 60 



Examples l 

A further organo-clay, P, in accordance with the invention, was prepared by the method described for 
organo-clay A in Example 1 , except that the quaternary ammonium compound used was dimethyl 
di-hydrogenated tallow ammonium chloride and the suspension of clay was added to the suspension of the 6g 
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quaternary ammonium compound in such proportions that there were present 147 milliequivalents of the 
quaternary ammonium cation per 100g. of dry clay. The completed organo-clay was subjected to the tests 
described in Example 1 and the results obtained are set forth in Table V below:- 



5 



Table V 



5 



10 



Organo-clay Dispersion 
time 

(minutes ) 



Viscosity after 24 hours 

(centipoise) 
50 ran 5 rpm 1 rpn 



10 



A 



P 



15 



7 



1264 1960 3000 
896 1728 3080 



15 



15 



Organo-clay P was found to be slightly less easily dispersible than organo-clay A but provided a very good 
viscosifying effect at low shear. 



20 A sample of the same raw Wycoming sodium bentonite as that used in Example 1 was mixed in a blunger 20 
with sufficient water to form a suspension containing 1 0% by weight of dry clay. The suspension thus 
formed was poured through a No. 300 mesh British Standard sieve and the undersize fraction was diluted to 
about 7-8% by weight of solids with water and subjected to a particle size separation in a nozzle discharge 
disc centrifuge at a flow rate of 2 litres per minute. The suspension recovered as the fine fraction, containing 
25 3.6% by weight of solid bentonite which consisted predominantly of particles having an equivalent spherical 25 
diameter smaller than 1 micron, was then passed twice through the Manton Gaulin homogeniser at a 
pressure of 4000 psi (27.6 MPa). The amount of energy dissipated in the suspension during this treatment 
was1554KJ.Kg"\ 

Organo-clays were prepared from the refined bentonite by two different procedures "X" and "Y" as 
30 described below:- 30 

Procedure X (comparative) 

A portion of the bentonite suspension was heated to 65°C and stirred in a paddle mixer and there was 
added thereto a given quantity of benzyl methyl di-hydrogenated tallow ammonium chloride in isopropyl 
35 alcohol at 65°C. The mixture was stirred for a further30 minutes after all the quaternary ammonium 35 
compound had been added and the suspension was then filtered. The filter cake was dried in an oven at 60°C 
for 16 hours and the dry cake was milled in a laboratory screen pulveriser mill for a first pass with a screen of 
nominal aperture 0.12 mm and a second pass with a screen of nominal aperture 0.08mm. 

40 Procedure Y (in accordance with invention) 40 
A given quantity of benzyl methyl di-hydrogenated tallow ammonium chloride in isopropyl alcohol at 65°C 
was added to 1000 ml of water at 65°C and the mixture was passed twice through the Manton Gaulin 
homogeniser at a pressure of 4000 psi (27.6MPa).500g. of the refined bentonite suspension were then added 
and the resultant mixture was passed two further times through the Manton Gaulin homogeniser at 4000 psi 

45 (27.6MPa). The resultant suspension was then filtered and the organo-clay dried and milled as described for 45 
Procedure X above. 

Four organo-clays containing different quantities of the quaternary ammonium compound were prepared 
by Procedure X and four by Procedure Y, the quantitites of the quaternary ammonium compound being such 
that, for each organo-clay prepared by Procedure X there was a corresponding organo-clay prepared by 
50 Procedure Y which contained the same quantity of quaternary ammonium compound per unit weight of dry 50 
bentonite. 

Each of the eight samples of milled organo-clay, identified respectively as organo-clays, Q1X, Q1 Y, Q2X, 
Q2Y, Q3X, Q3Y, Q4X and Q4Y, were then incorporated into an alkyd gloss paint composition having the 
formulation given in Example 1. Each organo-clay was stirred into the paint composition, which was 

55 complete apart from the organo-clay, using the Cowles blade described in Example 1 for 15 minutes at 2500 55 
rpm. At the end of this time a small sample was taken on a spatula and spread on a Hegman gauge. The 
Hegman gauge gave a measure of the degree of dispersion of the organo-clay in the paint composition by 
showing the size of the largest solid particles which were present in a significant proportion. In the case in 
which the majority of the particles were too small to be seen on the Hegman gauge the size of the particles 

60 was quoted as "0 p,m" and a figure was recorded for the number of "specks" or of the few remaining visible 60 
particles. 

A large sample of each completely mixed paint composition was allowed to stand for 24 hours and the 
viscosity of the composition at 21°C was measured using a Brookfield Viscometer at 1 rpm using Spindle No. 
2. 

65 The results obtained are set forth in Table VI below. Also given in Table VI is the energy in kilojoules per 6 5 



Example 6 



j 
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kilogram of dry solids dissipated in the suspension of the quaternary compound and in the mixture of the 
quaternary ammonium compound and refined bentonite for each of the organo-clays Q1 Y, Q2Y, Q3Y and 
Q4Y. 
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An identical alkyd gloss paint composition, but containing no organo-clay, was subjected to the same tests 
as were described above. After 1 5 minutes mixing a sample spread on the Hegman gauge gave a reading of 
0 urn for the size of the largest particles present and 2 for the number of specks. The viscosity at 1 rpm after 
standing for 24 hours was 1 040 centipoise. 
5 These results show that the organo-clays prepared by procedure Y dispersed more readily in the organic 5 
medium and also showed superior gelling properties as compared with the organo-clays prepared by 
Procedure X. 

Example 7 

10 A series of organo-clays, R1 - R7, was prepared according to Example 6 and procedure Y above except that 10 
the suspension of refined bentonite was passed once only through the Manton Gaulin homogeniser at a 
pressure of 4000 psi (27.6 MPa), the amount of energy dissipated in the suspension being 777 KJ.Kg \ and 
for each of the organo-clays in the series a different pressure was used in the Manton Gaulin homogeniser 
for the treatment of the suspension of the quaternary ammonium compound and for the treatment of the 

15 suspension of the mixture of the quaternary ammonium compound and bentonite, the pressures used in the 15 
two steps of the process being the same for each organo-clay. The amount of the quaternary ammonium 
compound corresponded to 1 15 milliequivalents of benzyl methyl di-hydrogenated tallow ammonium 
chloride per 100g. of dry bentonite. 
A second series of organo-clay, S1 - S8, was prepared as described above except that the quaternary 

20 ammonium compound was dimethyl di-hydrogenated tallow and the amount used corresponded to 125 20 
milliequivalents per 100g. of dry bentonite. 

Each of the milled organo-clays was then stirred into an alkyd gloss paint composition having the 
formulation given in Example 1, using the Cowles blade for 15 minutes at 2500 rpm. At the end of this time a 
small sample was taken on a spatula and spread on a Hegman gauge. A figure was recorded for each 

25 organo-clay either for the size of the largest particles present in a significant proportion or for the number of 25 
"specks". 

The results obtained are set forth in Table VII below 



Table VII 

Organo- Pressure Energy-dissipated Hegman 

-1 

clay in (KJ.Kg ) in gauge 





hanogeniser guat. 


guat. 


readings 






(MPa) 


airm. 


amen. 


largest 








cmpd. 


cmpd 


particles No. of 








+ clay 


(urn) 


specks 


Rl 


0 


0 


0 


0 


25 


R2 


3.4 


517 


333 


0 


37 


R3 


6.9 


1034 


666 


0 


7 


R4 


10.3 


1552 


998 


.0 


7 


R5 


13.8 


2069 


1331 


0 


5 


R6 


27.6 


4138 


2662 


0 


5 


R7 


41.4 


6206 


3994 


0 


5 


SI 


0 


0 


0 


75 




S2 


3.4 


539 


339 


70 




S3 


6.9 


1077 


677 


65 




S4 


10.3 


1616 


1016 


60 




S5 


13.8 


2155 


1354 


55 




S6 


24.1 


3771 


2370 


0 


35 


S7 


27.6 


4310 


2708 


0 


• 5 


S8 


41.4 


6464 


4062 


0 


5 
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These results show that when the quaternary ammonium compound is benzyl methyl dl-hydrogenated 
tallow (R1 - R7) the organo-clay disperses fully within 1 5 minutes when about 1 00 KJ of energy per kilogram 
of dry organo-clay have been dissipated in the suspension of the organo-clay, whereas when the quaternary 
ammonium compound is dimethyl di-hydrogenated tallow {S1 - S8) about 2500 KJ of energy per kilogram of 
5 dry organo-clay are required to achieve the same effect. 5 

Example 8 

Organo-clay samples were prepared by the following method: 

In each case an aqueous suspension of bentonite was prepared by mixing raw Wyoming sodium bentonite 
1 0 in a blunger with sufficient water to form a suspension containing 1 0% by weight of dry clay. The suspension 1 o 
thus formed was passed through a No. 300 mesh British Standard sieve (normal aperture 0.053mm) and the 
undersize fraction was diluted to about 6% by weight of solids with water and subjected to a particle size 
separation in a nozzle discharge, disc centrifuge at a flow rate of 1 litre per minute. The fine fraction was then 
passed once through a Manton Gaulin homogeniser at a pressure of 4000 psi (27.6 MPa). 
^5 A quaternary ammonium compound, which was either dimethyl di{hydrogenated tallow) ammonium 15 
chloride (2M2HT) or methyl benzyl di(hydrogenated tallow) ammonium chloride (MB2HT), was mixed with 
the aqueous suspension of bentonite by one of the following two methods A and B: 

Method A 

20 The calculated weight of quaternary ammonium compound required to provide a given loading of 20 
quaternary ammonium compound on the bentonite having regard to the percentage by weight of dry 
bentonite in the aqueous suspension, the molecular weight of the quaternary ammonium compound and its 
concentration in the mixture with isopropyl alcohol in which form it is available in commerce, was melted 
and poured into 1 litre of water at 65°C, and the resultant mixture was subjected to agitation by means of a 

25 Silverson shrouded impeller mixerfor 5 minutes. 25 
The resultant emulsion was allowed to cool overnight and there was then added to the emulsion 1 kg. of 
the suspension of bentonite clay prepared as described above at a temperature of either 20°C or 65°C. 

Method B 

30 The calculated weight of quaternary ammonium compound was melted and poured into 150g of cold 30 
isopropyl alcohol and the resultant solution allowed to cool. There was then added to the solution 1 kg. of the 
suspension of bentonite clay prepared as described above at a temperature of either 20°C or 65°C. 

Organo-clays prepared by both method A and method B were subjected to mechanical work by being 
passed once through a Manton Gaulin homogeniser at a pressure of 4000 psi (27.6 MPa) when the 

35 quaternary ammonium compound was MB2HT and twice through the Manton Gaulin homogeniser at the 35 
same pressure of 4000 psi (27.6 MPa) when the quaternary ammonium compound was 2M2HT. In each case 
the suspension of the organo-clay was then filtered on a Buchner funnel, washed with hot water and dried 
for 16 hours at 60°C in an air-swept oven. The dry product was then milled to pass through a sieve of nominal 
aperture 0.080 mm. 

40 Further organo-clay samples were prepared by Methods C and D which were identical to Methods A and B 40 
respectively, except that the final mixture was not subjected to mechanical work in a Manton Gaulin 
homogeniser, but instead was gently mixed by means of a paddle mixer for 30 minutes. 

Each organo-clay sample was incorporated into a paint composition prepared according to the following 
formulation. The following ingredients were first mixed together in the given proportions by weight:- 

Paint Composition 

Ingredient Wt% 



50 



55 



Alkyd resin 20.0 

White Spirit 8.25 

Calcium naphthenate 0.9 

Titanium dioxide 29.8 

Methylated ketoxime 0.2 



50 



55 



When the above composition was thoroughly mixed, the following materials were added under stirring in 
the following order:- 



V 
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1. 
2. 
3. 
4. 
5. 



Ingredient 
Alkyd resin 
White Spirit 



Lead naphthenate 
Cobalt naphthenate 
Organoclay 



Total :- 



Wt % 
33.0 

6.25 

0.8 

0.3 

0.5 
100.0% 



5 



The calcium, lead and cobalt naphthenate are drying agents and the methylethyl ketoxime is an anti-skin 
agent 

Each organo-clay was stirred into the paint composition having the above formulation using aCowles 
blade of diameter 41 mm at a speed of 2500 rpm for 1 5 minutes. At the end of this time a small sample of the 
paint was taken on a spatuia and spread on a Hegman gauge. The Hegman gauge gave a measure of the 
degree of dispersion of the organo-clay in the paint composition by showing the size of the largest solid 
particles which were present in a significant proportion. 

A large sample of each completely mixed paint composition, incorporating the organo-clay, was allowed 
to stand for 24 hours and the viscosity of the composition at 21°C was measured using a Brookfield 
Viscometer fitted with spindle No. 2 at speeds of 1 rpm, 5 rpm and 50 rpm respectively. 

As a control the paint composition without the organo-clay was also tested for size of the largest solid 
particles and for viscosity at 21 °C at speeds of 1 rpm, 5 rpm and 50 rpm. 

The results obtained are set forth in Table VIII below: 
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These results show that method A, wherein the suspension of clay is mixed with an aqueous emulsion of 
the quaternary ammonium compound provides a good organo-clay with both MB2HT and 2M2HT when the 
mixing of the clay with the quaternary ammonium compound is performed at65°C. At a mixing temperature 
of 20°C the organo-clay formed with 2M2HT does not disperse sufficiently readily in a paint composition, but „ 
5 the organo-clay formed with MB2HT shows an ease of dispersibility which may be acceptable under certain 5 
conditions. In each case it is necessary to subject the mixture of clay and quaternary ammonium compound 
to high shear mixing in the Manton Gaulin homogeniser. 

Method B, wherein the suspension of clay is mixed with a solution of the quaternary ammonium 
compound in isopropyl alcohol, provides a readily dispersible organo-clay with both MB2HT and 2M2HT at a 
10 mixing temperature of 20°C. However, in the absence of high shear mixing in a Manton Gaulin homogeniser 10 
(Method D), a readily dispersible organo-clay was not formed with either quaternary ammonium compound 
at either 65°C or20°C. 

Example 9 

15 1 kg. samples of aqueous suspension of bentonite clay were prepared from the same Wyoming sodium 15 
bentonite and using the same process as described in Example 8. 

An organo-clay was then prepared from each sample of bentonite suspension using the method described 
below:- 

20 MethodE 20 
The calculated weight of quaternary ammonium compound required to provide a given loading of 
quaternary ammonium compound on the bentonite, having regard to the percentage by weight of dry 
bentonite in the aqueous suspension, the molecular weight of the quaternary ammonium compound and its 
concentration in the mixture with isopropyl alcohol in which form it is available in commerce, was melted 

25 and poured into 1 kg. of the aqueous suspension of bentonite at 65°C. The resultant mixture was then passed 25 
once through the Manton Gaulin homogeniser at a pressure of 4000 psi (27.6 MPa) when the quaternary 
ammonium compound was MB2HT and twice through the Manton Gaulin homogeniser at the same 
pressure of 4000 psi (27.6 MPa) when the quaternary ammonium compound was 2M2HT. The suspension of 
the organo-clay was then filtered on a Buchner funnel, washed with hot water and dried for 1 6 hours at 60°C 

3 q in an air-swept oven. The dry product was then milled to pass through a sieve of nominal aperture 0.080 mm. 30 
Each organo-clay sample was incorporated into an alkyd gloss paint formulation exactly as described in 
Example 8. After 1 5 minutes stirring with the bowles blade each paint sample was tested for the size of the 
largest solid particles present in a significant proportion, larger samples were then tested for viscosity as 
described in Example 8. 

3 5 The results obtained are setforth in Table IX below: 35 
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These results show that it is not necessary to dilute the quaternary ammonium compound with water 
before mixing with the bentonite suspension. Organo-clays showing good dispersibility and viscosifying 
properties in paint can be formed by mixing molten quaternary ammonium compound with the bentonite 
suspension. 

CLAIMS 

1. A process for preparing an organo-clay which is readily dispersible in an organic medium, which 
process comprises 



10 



15 



OCB55 coriipn&Bs. 

(a) mixing an aqueous suspension of a smectite clay with a quaternary ammonium compound capable of 10 
rendering the smectite clay organophilic; 

(b) subjecting the mixture formed in step (a) to high shear mixing for a time sufficient to dissipate in the 
mixture at least 100 KJ of energy per kg. of dry solids in the mixture; and 

(c) dewatering the product of step (b). 

2. A process according to Claim 1 , wherein the dewatered product of step (c) is dried and milled. 15 

3. A process according to Claim 1 or 2, wherein before the aqueous suspension of the smectite clay is 
mixed with quaternary ammonium compound, the latter is melted and then mixed with water at a 
temperature higherthan the melting point of the quaternary ammonium compound. 

4. A process according to Claim 3, wherein the mixture of the molten quaternary ammonium compound 

20 and hot water is subjected to high shear mixing for a time sufficient to dissipate in the mixture at least 1 00 KJ 20 
of energy per kg. of dry quaternary ammonium compound, before it is mixed with the aqueous suspension 
of the smectite clay. 

5. A process according to Claim 1 , 2, 3 or 4 wherein the quaternary ammonium compound can be 
represented by the general formula; 



25 



30 



40 



45 



R 4 - N + -R 2 



25 



30 



wherein H, is a saturated or unsaturated alkyl group having from 10 to 24 carbon atoms, R 2 and R 3 , which 
may be the same or different, are each a saturated or unsaturated alkyl group having from 1 to 24 carbon 
atoms or an aralkyl group having from 7 to 10 carbon atoms, R4 is an alkyl group having from 1 to 6 carbon 
35 atoms or an aralkyl group having from 7 to 10 carbon atoms, and X is OH, CI, Br, I, NO z , CH 3 S0 4 or CH3.COO. 35 

6. A process according to Claim 5, wherein the quaternary ammonium compound is a benzyl methyl 
dialkyl ammonium chloride, a dimethyl dialkyl ammonium chloride, a benzyl dimethyl alkyl ammonium 
chloride, a benzyl trialkyl ammonium chloride or a methyl trialkyl ammonium chloride in which the one or 
more alkyl group represents a mixture of hydrocarbon radicals derived from tallow having from 14to 20 
carbon atoms. . 40 

7. A process according to Claim 1, 2, 3,4, 5 or 6, wherein the aqueous suspension of the smectite clay is 
added to the quaternary ammonium compound and not vice versa. 

8. A process according to Claim 1 , 2, 3, 4, 5, 6 or 7, wherein the smectite clay is mixed with the quaternary 
ammonium compound in proportions such that there are present from 95 to 140 milliequivalents of 
quaternary ammonium cation per 100g of dry clay. 45 

9. A process according to Claim 1, substantially as described in any one of the foregoing Examples. 

10. An organo-clay whenever produced by the process claimed in any one of the preceding claims. 
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